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(57) ABSTRACT 

One or more specific embodiments disclosed herein includes 
a method for manually measuring the distance between a first 
and second point, comprising: providing a measuring device, 
placing the measuring device between the first and second 
points, moving the first or second elongated members, or 
both, from the first position to the second position, and deter 
mining the distance between the first and second points. The 
measuring device comprises: a first and second elongated 
member, wherein the first and second elongated members are 
disposed in Substantially parallel relation to each other and 
are movable in relation to one another between a first and 
second position and a first scale that provides a first distance 
measurement and a second scale that provides a second dis 
tance measurement, wherein the distance between the first 
and second points is based at least in part on the combination 
of the first and second distance measurements. 

3 Claims, 5 Drawing Sheets 
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METHODS FOR MEASURING DSTANCE 

BACKGROUND 

1. Field of Inventions 
The field of this application and any resulting patent is 

distance measurements. 
2. Description of Related Art 
Various methods and devices have been proposed and ulti 

lized to measure distance, including the methods and devices 
disclosed in the patents appearing on the face of this patent. 
However, these methods and devices lack all the steps or 
features of the methods and devices covered by the patent 
claims below. As will be apparent to a person of ordinary skill 
in the art, the methods and structures covered by the claims of 
this issued patent solve many of the problems that prior art 
methods and structures fail to solve. Also, it will be apparent 
that the methods and structures covered by claims of this 
patent have unpredictable benefits, and overcome many of the 
shortcomings inherent in some of those prior art methods and 
Structures. 

SUMMARY 

One or more specific embodiments disclosed herein 
includes a method for manually measuring the distance 
between a first point and a second point, including: providing 
a measuring device, placing the measuring device between 
the first and second points, moving the first or second elon 
gated members, or both, from the first position to the second 
position, and determining the distance between the first point 
and the second point. The measuring device may in certain 
embodiments include a first elongated member and a second 
elongated member, wherein the first and second elongated 
members are disposed in Substantially parallel relation to 
each other and are movable in relation to one another between 
a first position and a second position and a first scale that 
provides a first distance measurement and a second scale that 
provides a second distance measurement, wherein the dis 
tance between the first point and the second point is based at 
least in part on the combination of the first distance measure 
ment and the second distance measurement. 
One or more embodiments disclosed herein includes a 

method for manually measuring the distance between a first 
point and a second point including: placing between the first 
point and the second point a device, including: two longitu 
dinal members positioned adjacent and Substantially parallel 
to one another, wherein the two longitudinal members are 
capable of sliding longitudinally with respect to one another 
in order to provide a distance measurement, sliding at least 
one of the longitudinal members so that the distance between 
the first point and the second point corresponds to the distance 
between the first tip and the second tip; observing the macro 
distance provided by the macro Scale; observing the micro 
distance provided by the micro scale; and determining the 
distance between the first point and the second point based on 
the macro distance and the micro distance. The device may in 
certain specific embodiments include a macro scale capable 
of providing a macro distance and a micro scale capable of 
providing a micro distance, and a first tip and a second tip. 
One or more embodiments disclosed herein includes a 

method for manually measuring the distance between a first 
point and a second point including: placing between the first 
point and the second point a device including: two longitudi 
nal members positioned adjacent and Substantially parallel to 
one another, wherein the two longitudinal members are 
capable of sliding longitudinally with respect to one another 
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2 
in order to provide a distance measurement, a first tip that 
includes: a first tip outer end that includes a first tip point 
capable of corresponding to the first point of the distance to be 
measured and an first tip inner end that includes at least one 
aperture sized to receive a locating pin, and a second tip that 
includes a second tip outer end that includes a second tip point 
capable of corresponding to the second point of the distance 
to be measured and a second inner end that includes at least 
one aperture sized to receive a locating pin. 
One or more embodiments disclosed herein include a 

device for measuring distance including: two longitudinal 
members positioned adjacent and Substantially parallel to one 
another and one or more distance gauges having both macro 
and micro Scaling. The two members may in certain specific 
embodiments be capable of sliding longitudinally with rela 
tion to one another in order to obtain a distance measurement, 
and the distance measurement may be determined from oppo 
site ends of the two members. In certain specific embodi 
ments the macro and the micro gauges are each capable of 
using a single longitudinal movement to determine a mea 
Surement. 
One or more embodiments disclosed herein includes a 

device for measuring distance including: two elongated mem 
bers that are slidably coupled to one another and one or more 
distance gauges capable of accurately measuring a distance to 
at least /100th of an inch. In certain specific embodiments, the 
distance gauge may be capable of measuring the distance 
between opposite ends of the two elongated members. 
One or more embodiments disclosed herein includes a 

device for measuring distance including: two or more tele 
scoping sections and one or more scaled gauges. In certain 
embodiments the device is capable of precisely measuring the 
distance between the farthest end points of the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simplified front view illustrating several ele 
ments found in one example of a device capable of being used 
in one or more of the disclosed methods. 

FIG. 2A is a perspective view illustrating several elements 
of one example of a device capable of being used in one or 
more of the disclosed methods. 

FIG. 2B is a perspective view having two cut away views 
illustrating interior elements in one example of a device 
capable of being used in one or more of the disclosed meth 
ods. 

FIG.3 is an exploded view illustrating several elements of 
one example of a device capable of being used in one or more 
of the disclosed methods 

FIG. 4 is a simplified cut away view of an example work 
piece having distances that can be measured using one or 
more of the disclosed methods. 

FIG. 5 is a perspective view of one embodiment of a 
replacement tip and replacement tip receiver end. 

FIG. 6A is a perspective front view of one embodiment of 
a replacement tip. 

FIG. 6B is a perspective side view of one embodiment of a 
replacement tip. 

FIG. 6C is a perspective rear view of one embodiment of a 
replacement tip. 

FIG. 7 is a perspective front view of one embodiment of a 
replacement tip. 

FIG. 8 is a perspective front view of one embodiment of a 
replacement tip. 

FIG. 9 is a perspective front view of one embodiment of a 
replacement tip. 
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FIG. 10 is a perspective front view of one embodiment of a 
replacement tip. 

FIG. 11 is a perspective front view of one embodiment of a 
replacement tip. 

FIG. 12 is a perspective front view of one embodiment of a 
replacement tip. 

FIG. 13 is a perspective front view of one embodiment of 
an extension member. 

DETAILED DESCRIPTION 

1. Introduction 

A detailed description will now be provided. The purpose 
of this detailed description, which includes the drawings, is to 
satisfy the statutory requirements of 35 U.S.C. S 112. For 
example, the detailed description includes disclosure of the 
inventor's best mode of practicing the inventions, a descrip 
tion of the inventions, and sufficient information that would 
enable a person having ordinary skill in the art to make and 
use the inventions referenced in the claims. In the figures, like 
elements are generally indicated by like reference numerals 
regardless of the view in which the elements appear. The 
figures are intended to assist the description and to provide a 
visual representation of certain aspects of the Subject matter 
described herein. Those figures are not all necessarily drawn 
to scale, nor do they all show all the structural details of the 
apparatuses, nor do they limit the scope of the claims. 

Each of the appended claims defines a separate invention, 
which for infringement purposes is recognized as including 
equivalents of the various elements or limitations specified in 
the claims. Depending on the context, all references below to 
the “invention' may in some cases refer to certain specific 
embodiments only. In other cases, it will be recognized that 
references to the “invention' will refer to the subject matter 
recited in one or more, but not necessarily all, of the claims. 
Each of the inventions will now be described in greater detail 
below, including specific embodiments, versions, and 
examples, but the inventions are not limited to these embodi 
ments, versions, or examples, which are included to enable a 
person having ordinary skill in the art to make and use the 
inventions, when the information in this patent is combined 
with available information and technology. Various terms as 
used herein are defined below, and the definitions should be 
adopted when construing the claims that include those terms, 
except to the extent a different meaning is given within the 
specification or in express representations to the Patent and 
Trademark Office (PTO). To the extent a term used in a claim 
is not defined below, or in representations to the PTO, it 
should be given the broadest definition persons in the perti 
nent art have given that term as reflected in printed publica 
tions, dictionaries, and issued patents. 

2. Selected Definitions 

Certain claims include one or more of the following terms, 
which as used herein, are expressly defined as follows. 

The term “scale” as used in the claims is broadly defined 
herein as a structure, or Surface of a structure, that includes a 
series of equally-spaced gradations, exemplified as engraved 
linear or circumferential marks that are equidistant from one 
another. An example of a 'scale' is a series of marks on an 
ordinary “ruler' or yardstick that are divided into fractions of 
inches or centimeters. Any structure that includes a “scale” as 
that term is used herein is an instrument capable of measuring 
Some distance. Thus, a scale may consist of linear gradations 
disposed on or positioned along the Surface of a longitudinal 
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4 
member, exemplified by certain longitudinal members dis 
closed herein and in the drawings. At least two types of 
“scales' discussed herein are a "macro scale and a “micro’ 
scale, which are used herein as relative terms. In any measur 
ing device disclosed herein that has a macro Scale and a micro 
scale, the macro scale and the micro scale each identifies 
Some lengthwise distance that is to be measured, e.g., the 
actual tip-to-tip distance from one outer edge of the device to 
the other outer edge of the device. Each of the spaced grada 
tions of the macro scale corresponds to greater lengthwise 
distance of the measuring device than do each of the spaced 
gradations of the micro scale. Preferably, the micro scale is 
capable of identifying to a human observer Smaller distances 
than the distances the macro scale is capable of identifying. 
Thus, for example, a macro Scale may be calibrated to mea 
Sure distances using a tenth of an inch interval or a 1 milli 
meter interval. A macro scale may be calibrated to measure 
distances using other intervals as well; however, the interval 
used in the macro scale should be capable of being read 
accurately by the human eye using a single set of linear 
graduations. A micro Scale, for example, may be calibrated to 
measure distances at intervals Smaller than a tenth of an inch 
or 1 millimeter, e.g., a micron interval or a thousandth of an 
inch interval. Examples of micro Scales are a vernier scale, a 
dial scale, an electronic scale, or any combination of these 
three scales (further described below). Micro scales may be 
especially beneficial in machining and measuring a work 
piece that requires a limited tolerance of distance measure 
ments. One of the benefits of certain specific embodiments 
described herein that include both a macro scale and a micro 
scale is that the macro scale can be used to identify the 
approximate or “rough” measurement of a particular dis 
tance, and the precise measurement of that distance can be 
obtained when the micro scale is used incombination with the 
macro Scale. For example, a pipe with an inner diameter of 
101.323 centimeters might be measured by one of the devices 
described herein, in which the macro scale indicates 101 + 
centimeters and the micro scale identifies the 0.323 centime 
ters, so that using the two scales in combination yields the 
precise distance of 101.323 centimeters. 
The term "knob as used in the claims is broadly defined 

hereinas any structure that responds to applied pressure (e.g., 
Some form of applied manual pressure, e.g., by a human hand 
or fingers) by transferring that applied pressure to another 
structure, e.g., through some bearing or intermediate member 
or structure. A knob may have any form, e.g., be rounded or 
squared; however, a knob is preferably rounded for the com 
fort of the device operator. One type of knob disclosed herein 
is a wheel, wherein rotational pressure applied to cause rota 
tion of the wheel engages the device and causes two longitu 
dinal members to slide with relation to one another. Prefer 
ably, the wheel is positioned in a location on the device where 
it is capable of being rotated by the thumb of a hand when 
gripping the device with the same hand. A knob may also be 
or include a grip which responds to lateral or lengthwise 
pressure, wherein a grip allows an operator to engage the 
device and indirectly cause the longitudinal members to slide 
in relation to one another. The grip is preferably positioned in 
a location on the device where it is capable of being engaged 
by the thumb of a hand while being gripped with the same 
hand. The position, e.g., positions described above, and exist 
ence of the knobs may provide an advantage by allowing the 
operator to manipulate the device with only one hand. 
The term “tip” as used in the claims is broadly defined 

herein as a structure that is (or can be) located at, on, or 
proximate the outermost end of one of the longitudinal mem 
bers. The tip structure is affixed or otherwise coupled to one 
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of the longitudinal members. Preferably, the tip has an outer 
edge which includes a point and is preferably pointed or 
rounded. A tip may comprise two sections or parts, which are 
preferably halves: an outer tip section (end) and an inner tip 
section (end). The outer tip end includes the half orportion of 
the structure that includes the outermost point on that side of 
the device. The inner tip end includes the remaining half or 
portion of the structure that does not include the outermost 
point. As shown in the drawings herein, the tip can have 
various shapes and sizes, and can either be a single piece or it 
can be a combination of different parts that are assembled to 
provide the tip. An inner tip end may be coupled to and/or 
overlap a longitudinal member, such that the outer tip end is 
functionally a tip of the longitudinal member. Preferably, a tip 
is removably coupled to a longitudinal member at the innertip 
end using one or more screws; however, other removable 
attachment mechanisms may be used. The tip may also be 
permanently affixed to the longitudinal member. A tip may 
have various shapes, such as those shown in FIGS. 6-12, that 
permit the tip to access end points not easily accessible using 
other tip shapes. A tip may comprise a locating pin or hole 
which corresponds to a locating pin or hole on a longitudinal 
member, such that the tip may be coupled to the longitudinal 
member at a particular location or orientation when the locat 
ing pin and hole are aligned. 
The term “vernier scale” as used in the claims is broadly 

defined herein as a scale made to slide along the divisions of 
a graduated instrument for indicating parts of divisions. A 
Vernier scale may include graduations that are spaced at a 
constant fraction or interval of the fixed main scale, e.g. 9/10ths 
of a millimeter or 9/100ths of an inch. A vernier scale may be 
accurately read to determine the correct division fraction by 
determining where the mark on the main scale lines up with a 
mark on the Vernier scale. 
The term “dial as used in the claims is broadly defined 

herein as a face upon which some measurement can be reg 
istered, preferably using graduations and a needle. A dial is 
preferably mechanically controlled by rotational movement 
of the needle around the face; however, digital controls may 
also be used. A dial may serve as a micro Scale or macro scale 
by indicating the distance traveled by a connected gear, 
wherein one full rotation of the dial corresponds to one full 
rotation of the gear, wherein one full rotation of the gear 
corresponds to a known linear distance that the gear has 
traveled along a gear rack. Linear movement of the gear rack 
in relation to the gear causes the gear and coupled dial needle 
to rotate and indicate a distance using the graduations of the 
face of the dial. 
The term “digital display” as used in the claims is broadly 

defined herein as a structure that visually displays digital 
information. Thus, the information displayed by a digital 
display includes actual numbers (e.g., “352.32 mm), and the 
numbers are preferably derived from an electrical signal. For 
example, a digital display may include numbers that are 
derived from capacitance. A digital display preferably pre 
sents a distance measurement in whole or in part. A digital 
display preferably uses alphanumeric characters to present 
information, but may also display the information by other 
means, e.g., as a needle on a dial. 
The term “coupled to as used in the claims is broadly 

defined herein as attached, joined to, fastened together, 
affixed to, or directly or indirectly influenced by. Two mem 
bers that are coupled to one another may be permanently 
coupled, e.g., welded or mechanically pressed together, or 
they may be removably coupled, e.g., attached with remov 
able screws, 
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6 
The term “graduations” as used in the claims is broadly 

defined hereinas markings that indicate a measurement, pref 
erably a distance measurement. Linear graduations may be 
present on a straight instrument capable of measuring linear 
distances. Graduations may be found along the circumfer 
ence of a dial face, and measurement may be indicated by a 
needle that circles the dial face. The dial face may be capable 
of measuring linear distance. Graduations may directly or 
indirectly be related to the distance measurement determined. 
Graduations may be present in many different intervals, pref 
erably intervals of inches, centimeters, tenths of an inch, 
millimeters, tenths of a millimeter, hundredths of an inch, 
hundredths of a millimeter, and thousandths of an inch. 
The phrase “can be performed with one hand as used in 

the claims is broadly defined herein as capable of use with 
only a single human hand. A measurement may be obtained 
with only a single hand by using the various knobs on the 
device. This provides an advantage because a desired mea 
Surement on a work piece may not be accessible using both 
hands. Using an embodiment of the device to measure dis 
tance may be performed with one hand due to various features 
found on the device, e.g., knobs. 

3. Certain Specific Embodiments 

Now, certain specific embodiments are described, which 
are by no means an exclusive description of the “invention.” 
Other specific embodiments, including those referenced in 
the drawings, are encompassed by this application, and any 
patent that issues therefrom. 
One or more specific embodiments disclosed herein 

includes a method for manually measuring the distance 
between a first point and a second point, including: providing 
a measuring device, placing the measuring device between 
the first and second points, moving the first or second elon 
gated members, or both, from the first position to the second 
position, and determining the distance between the first point 
and the second point. The measuring device may in certain 
embodiments include a first elongated member and a second 
elongated member, wherein the first and second elongated 
members are disposed in Substantially parallel relation to 
each other and are movable in relation to one another between 
a first position and a second position and a first scale that 
provides a first distance measurement and a second scale that 
provides a second distance measurement, wherein the dis 
tance between the first point and the second point is based at 
least in part on the combination of the first distance measure 
ment and the second distance measurement. 
One or more embodiments disclosed herein includes a 

method for manually measuring the distance between a first 
point and a second point including: placing between the first 
point and the second point a device, including: two longitu 
dinal members positioned adjacent and Substantially parallel 
to one another, wherein the two longitudinal members are 
capable of sliding longitudinally with respect to one another 
in order to provide a distance measurement, sliding at least 
one of the longitudinal members so that the distance between 
the first point and the second point corresponds to the distance 
between the first tip and the second tip; observing the macro 
distance provided by the macro Scale; observing the micro 
distance provided by the micro scale; and determining the 
distance between the first point and the second point based on 
the macro distance and the micro distance. The device may in 
certain specific embodiments include a macro scale capable 
of providing a macro distance and a micro scale capable of 
providing a micro distance, and a first tip and a second tip. 
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One or more embodiments disclosed herein includes a 
method for manually measuring the distance between a first 
point and a second point including: placing between the first 
point and the second point a device including: two longitudi 
nal members positioned adjacent and Substantially parallel to 
one another, wherein the two longitudinal members are 
capable of sliding longitudinally with respect to one another 
in order to provide a distance measurement, a first tip that 
includes: a first tip outer end that includes a first tip point 
capable of corresponding to the first point of the distance to be 
measured and an first tip inner end that includes at least one 
aperture sized to receive a locating pin, and a second tip that 
includes a second tip outer end that includes a second tip point 
capable of corresponding to the second point of the distance 
to be measured and a second inner end that includes at least 
one aperture sized to receive a locating pin. 
One or more embodiments disclosed herein include a 

device for measuring distance including: two longitudinal 
members positioned adjacent and Substantially parallel to one 
another and one or more distance gauges having both macro 
and micro Scaling. The two members may in certain specific 
embodiments be capable of sliding longitudinally with rela 
tion to one another in order to obtain a distance measurement, 
and the distance measurement may be determined from oppo 
site ends of the two members. In certain specific embodi 
ments the macro and the micro gauges are each capable of 
using a single longitudinal movement to determine a mea 
Surement. 
One or more embodiments disclosed herein includes a 

device for measuring distance including: two elongated mem 
bers that are slidably coupled to one another and one or more 
distance gauges capable of accurately measuring a distance to 
at least /100th of an inch. In certain specific embodiments, the 
distance gauge may be capable of measuring the distance 
between opposite ends of the two elongated members. 
One or more embodiments disclosed herein includes a 

device for measuring distance including: two or more tele 
scoping sections and one or more scaled gauges. In certain 
embodiments the device is capable of precisely measuring the 
distance between the farthest end points of the device. 

In any of the methods or structures disclosed herein, the 
device may further include a micro scale and a macro scale, 
wherein longitudinal sliding movement of two longitudinal 
members with respect to one another may engage both the 
macro scale and the micro scale. 
Any of the methods or structures disclosed herein may 

involve measuring the distance between a first point and the 
second point in which Such measuring may be capable of 
being performed with one hand. 

In any of the methods or structures disclosed herein, mov 
ing the first or second elongated members, or both, from the 
first position to the second position may engage both the first 
scale and the second scale. 

In any of the methods or structures disclosed herein, the 
first member may be positioned within a length-wise dis 
posed cavity of the second member. 

In any of the methods or structures disclosed herein, the 
device may further comprise two end members removably 
coupled to the longitudinal members and positioned such that 
the distance between the first point and the second point may 
be determined from the tips of the end members. 

In any of the methods or structures disclosed herein, the 
device may comprise one or more knobs which may be 
capable of causing longitudinal movement of the first elon 
gated member, the second elongated member, or both elon 
gated members in relation to one another. 
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8 
In any of the methods or structures disclosed herein, the 

device may include agrip directly or indirectly coupled to one 
of the two members, wherein longitudinal movement of the 
grip may cause one elongated member to move longitudinally 
in relation to the other elongated member from a first position 
to a second position. 

In any of the methods or structures disclosed herein, the 
device may include a wheel coupled to one of the two mem 
bers, wherein rotation of the wheel may cause one elongated 
member to move longitudinally in relation to the other elon 
gated member from a first position to a second position. 
(Note: The terms “first position and “second position” as 
used herein do not refer to specific positions, but indicate that 
the two positions are themselves different from one another. 
Also, the use of the terms “first and 'second does not 
signify any particular sequence or level of importance but 
rather are used to differentiate whatever they are referring to.) 
Any of the methods or structures disclosed herein may 

involve increasing the length of the device which may be 
performed, for example, by providing an expansion member 
removably coupled to the first elongated member, the second 
elongated member, or both elongated members. 

In any of the methods or structures disclosed herein, the 
distance between the first point and the second point may be 
determined using a variety of intervals, e.g., an interval no 
greater than a /100" of an inch. 

In any of the methods or structures disclosed herein, the 
first scale, the second scale, or both scales may comprise 
linear graduations. 

In any of the methods or structures disclosed herein, at least 
one scale may comprise a vernier Scale. 

In any of the methods or structures disclosed herein, at least 
one scale may comprise a dial. 

In any of the methods or structures disclosed herein, lon 
gitudinal motion of the first elongated member in relation to 
the second elongated member may cause rotational motion of 
a gear that may be coupled to at least one scale. 

In any of the methods or structures disclosed herein, at least 
one scale may comprise a digital display. 

In any of the methods or structures disclosed herein, at least 
one scale may utilize electronic capacitance to determine 
distance. 

In any of the methods or structures disclosed herein, the 
digital display may be remotely connected to a transmitter on 
the device. 

In any of the methods or structures disclosed herein, a gear 
rack is coupled to one of the elongated members such that 
longitudinal motion of the first elongated member in relation 
to the second elongated member causes rotational motion of 
a gear that is coupled to at least one scale. 

4. Specific Embodiments in the Figures 

In FIG. 1, a simplified illustration of a measuring device 
10A is depicted, showing telescoping longitudinal members, 
which are slidable with respect to one another, and are 
capable of at least partially overlapping one another when 
they are slid with respect to one another. One of the slidable 
members of device 10A in FIG. 1 is outer member 12, which 
includes a lengthwise-disposed channel that receives inner 
member 14, which is slidably and moveably coupled to the 
outer member 12. In this particular embodiment, outer mem 
ber 12 and inner member 14 are in contact with one another, 
although it is contemplated that two members may be coupled 
to one another and yet not be in contact with one another, e.g., 
if one or more intermediate structures is positioned between 
them. In an alternative arrangement (not shown in the draw 
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ings), the inner member 14 and outer member 12 may be 
slidably disposed with respect to one another so that one 
member is positioned adjacent and parallel to the other mem 
ber, rather than being positioned within the channel of the 
other member as depicted in FIG. 1. 

Device 10A also includes at least one measurement gauge. 
Specifically, for example, device 10A includes a “macro” 
measurement gauge, which can be used to measure the tip 
to-tip lengthwise (longitudinal) distance of device 10A using 
“macro scale gradations 22. Device 10A also includes a 
“micro’ measurement gauge, which can be used to measure 
the tip-to-tip lengthwise distance, and this particular micro 
measurement gauge includes a micro scale dial 20 and a 
gauge 18. Alternatively, a Vernier scale or an electronic or 
digital reader may be used as a micro scale gauge. An elec 
tronic or digital gauge may be capable of relaying measure 
ments remotely. An example of an electronic gauge is found 
on SPIR. Electronic Caliper Series, part number 13-613-5. In 
operation, to obtain a precise measurement of a particular 
tip-to-tip distance, an operator may “collapse' the device 10A 
to some extent by sliding the inner member 14 and outer 
member 12 towards one another to reduce the overall tip-to 
tip length of the device 10A to a desired length, e.g., to the 
shortest length possible. The user may then place the device 
10A between the end points of some distance to be deter 
mined, e.g., the inner diameter of a cylindrical work-piece. 
For example, in order to measure the inner diameter of a pipe, 
an operator may place the device 10A inside a pipe and adjust 
the device 10A so that one tip is touching one inner surface of 
the pipe and the other tip is touching the opposite inner 
surface of the pipe; the distance from tip-to-tip preferably 
equals the inner diameter of the pipe. In placing the device 
10A, the operator may first place the collapsed device 10A 
into the inside of the pipe, proximate where the inner diameter 
of the device 10A is to be measured. Then, the operator can 
slide the inner member 14 and outer member 12 longitudi 
nally away from each other using the grip 24 and/or the wheel 
26 in order to increase the tip-to-tip length of the device 10A. 
At some point during the sliding, each of the two end mem 
bers 16 may contact the opposing inner Surfaces of the work 
piece, e.g., the pipe, at which point the two members 12, 14 
can no longer be slid apart with respect to each other, and the 
tip-to-tip distance defines the distance to be measured by the 
gauge(s). In device 10A, the precise distance measurement 
may be read by combining the macro-distance measurement 
using the macro scale graduations 22 with the micro-distance 
measurement using the micro scale gauge 18. 

In FIGS. 2A and 2B, another specific embodiment of a 
measuring device 10B is shown, which includes more details 
than device 10A in FIG. 1. FIG. 2A shows the measuring 
device 10B from a front perspective view. One of the longi 
tudinal members, which includes caliper frame 28, may be 
disposed in slidable relation to another member, which can 
include either slide body 30 alone, or both slide body 30 and 
arear slide cap 32. The slide body 30 may be affixed to the rear 
slide cap 32 using locking pins 48. When slide body 30 is 
affixed to the rear slide cap 32 using locking pins 48, the 
caliper frame 28 may now be capable of sliding in relation to 
the member that includes the slide body 30 and rear slide cap 
32; thus both slide body 30 and rear slide cap 32 may move as 
a single element when the locking pins 48 are in place. Alter 
natively, the slide body and end cap may be manufactured as 
a single element that does not require a connection. The 
caliper frame 28 may include a linear measurement scale 
capable of indicating a distance measurement, similar to the 
“macro scale gradations 22 in the device 10A of FIG. 1 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
The device 10B may include two knobs capable of chang 

ing the length of the device. The operator may use one or both 
of these knobs to slide the caliper frame 28 in relation to the 
slide body 30 and/or rear slide cap 32. One knob may be a grip 
34 that is attached to the caliper frame 28. An additional (or 
alternate) knob is a wheel 46 which in FIG. 2A is mounted to 
the device 10B by a slide body grip 42. The wheel 46 may 
contact the caliper frame 28 through an opening in the rear 
slide cap 32. The wheel 46 may be rotated by an operator to 
cause the caliper frame 28 to move in relation to the slidebody 
30, e.g., by sliding. The caliper frame 28 may be prevented 
from moving in relation to the slide body 30 and rear slide cap 
32 by tightening one or more locking screws 44, which when 
tightened will frictionally engage the caliper frame 28 and 
prevent it from sliding 
The device 10B may include a dial reader 40 which is 

capable of indicating a distance measurement. The dial reader 
40 may include a micro scale which indicates distance trav 
eled that is easily discerned through a uniformly-divided 
straight measurement scale, similar to gradations 22 in FIG. 
1. The device 10B may include a gear rack 36 which may be 
capable of directly or indirectly engaging the dial reader 40 
such that linear motion of the gear rack 36 (such as when the 
caliper frame 28 is moving in relation to the slide body 30) 
may be translated into rotational motion, which then may 
move an gauge on the dial reader 40. 
The device 10B may include replacement tips to expand 

the utility of the device 10B, making it capable for use in 
measuring a variety of different types of structures and work 
piece configurations (discussed below). For example, the 
device 10B may comprise replacement tip receivers 50 either 
on or proximate to opposite ends of the device 10B, e.g., one 
positioned on the caliper frame 28 and another positioned on 
the rear slide cap 32. One or more locating holes 54 may be 
positioned to accept one or more locating pin 58 preferably 
found on each replacement tip (see FIGS. 6A, 6B, 8, 10-13). 
One or more screw holes 53 may be positioned to align with 
one or more threaded screw holes 56 preferably found on each 
replacement tip (see FIGS. 5-13). To attach the replacement 
tip to the replacement tip receiver 50, the two may be aligned 
using the locating pin 58 and locating hole 54, then one or 
more tip mounting screws 52 may be passed through the 
screw holes 56 on the caliper frame 28 and rear slide cap 32 
and threaded into the threaded screw holes 56 on each of the 
replacement tips (see FIG. 5). Other means of removably 
attaching the replacement tips are also available, e.g., Snap 
connections, spring connections, friction connections, and 
other connection systems known in the art. Each of the 
replacement tips is discussed below in greater detail with 
respect to FIGS. 5-13. 
FIG.2B shows a cutaway view of a specific embodiment of 

the device 10B in two locations, one showing the mechanism 
of the dial reader 40 and the other showing the positioning of 
caliper frame 28 inside the rear slide cap 32. The gauge of the 
dial reader 40 may be connected to a gear 38, which is pref 
erably engaged with the gear rack 36. The gear 38 and gauge 
of the dial reader 40 may rotate as the caliper frame 28 and 
gear rack 36 slide longitudinally in relation to the slide body 
30 and rear slide cap 32. 
The second cutaway in FIG. 2B depicts the preferred cali 

per frame 28 position within the rear slide cap 32. The caliper 
frame 28 may snugly fit within the rear slide cap 32 while still 
being capable of sliding within the rear slide cap 32. The grip 
34 may be attached near or on the caliper frame 28 edge that 
is opposite the replacement tip receiving end 50. The operator 
of the device 10B may be capable of moving the caliper frame 
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28 in relation to the rear slide cap 32 by applying pressure in 
the longitudinal direction on the grip 34. 

FIG. 3 shows an exploded view of a specific embodiment 
of the measuring device 10C which is similar or identical to 
device 10B in FIGS. 2A and 2B. Caliper frame 28 may be 
slidably disposed in relation to the slide body 30 and rear slide 
cap 32, utilizing a gib 98 that may provide a bearing surface 
between the slide body 30 and the caliper frame 28. While a 
gib 98 may provide a bearing surface, other means of provid 
ing for movement of the caliper frame 28 in relation to the 
slide body 30 and rear slide cap 32 may also be used. The 
lateral movement of the gib 98 may be adjusted to be more or 
less restricted by correspondingly tightening or loosening the 
one or more gib adjusting screws 96. The slide body 30 may 
be affixed to the rear slide cap 32 using one or more locking 
pins 48. 
The device 10C may include one or more knobs which the 

operator may use to slide the caliper frame 28 in relation to the 
slide body 30 and rear slide cap 32. One knob may be a grip 
34, which may be attached to the caliper frame 28. The grip 34 
may be positioned on the opposite end from the replacement 
tip receiver 50 of the caliper frame 28 such that it may prevent 
the caliper frame 28 from completely sliding out of the slide 
body 30 and rear slide cap 32. An additional or alternative 
knob may be a wheel 46, which may be mounted to the slide 
body 30 by the slide body grip 42. The wheel 46 may contact 
the caliper frame 28 through an opening in the rear slide cap 
32. The wheel 46 may be rotated to cause the caliper frame 28 
to slide in relation to the slide body 30. The caliper frame 28 
may be prevented by an operator from moving in relation to 
the slide body 30 and rear slide cap 32 by tightening one or 
more locking screws 44, thus frictionally engaging the caliper 
frame 28. 
The device 10C may include a dial reader 40 which may be 

capable of indicating a distance measurement. The dial reader 
40 may be mounted onto the slide body 30 by one or more 
base mounting screws 88. The gauge 82 of the dial reader 40 
may be attached to a gear 38 by an elongated Stem connected 
to and extending axially from the gear. Retainer clip may be 
provided to hold the gear 38 and attached stem centered with 
respect to the dial gauge 40. 
The gear 38 may be engaged by a gear rack 36 Such that 

linear motion of the gear rack 36 (such as when the caliper 
frame 28 is moving in relation to the slide body 30) may be 
translated into rotational motion of the gear 38 and attached 
gauge 82. The rotational motion may then move the gauge 82 
around the dial reader 40, and an operator may read a mea 
surement off the dial reader card 84. The dial reader 40 may 
include a face card ring 80 and a spring wire retainer 86 
sandwiching the dial reader card 84. The face card ring 80 
may be capable of rotating about the circumference of the dial 
reader 40. When rotated, the face card ring 80 may cause the 
dial reader card 84 to rotate independently from the gauge 82. 
This may be done to “Zero' the reading on the dial reader 40. 
Once adjusted, the dial readercard 84 may be immobilized by 
a reader card lock screw 92, and the device 10C may resume 
normalfunctions. The dial reader card 84 may be protected by 
a clear face 78 comprising glass or plastic polymer. 
The device 10C may include replacement tips, such as the 

embodiment of the extended jaw inner/outer diameter and 
length measuring tip 62 that expand the utility of the device 
10C such that it may measure various dimensions. The device 
10C may comprise replacement tip receivers 50 on opposite 
ends of the device 10C, one on the caliper frame 28 and one on 
the rear slide cap 32. One or more locating holes 54 may be 
positioned to accept one or more locating pins 58 preferably 
found on both replacement tips 62. One or more screw holes 
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53 may be positioned to align with one or more threaded 
screw holes 56 preferably found on both replacement tips 62. 
To attach the replacement tips 62 to the replacement tip 
receivers 50, the two may be aligned using the locating pins 
58 and locating holes 54. Tip mounting screws 52 may then be 
passed through the screw holes 56 on the caliper frame 28 and 
rear slide cap 32 and threaded into the threaded screw holes 56 
on both of the replacement tips 62. 

Referring now to FIG. 4, an example work-piece 100 is 
depicted. The work-piece is provided to illustrate some of the 
measurement applications that devices 10A-C can be used 
for. Threading 102 presents a problem to many prior art 
devices because they would not be able to fit between the 
threads to take groove measurements. Devices 10A-C, how 
ever, may include replacement tip 72 comprising a thin pro 
trusion capable of reaching locations inaccessible to many 
prior art devices. Replacement tip 64 comprising replacement 
ball gauges may also be particularly useful in this case when 
a smaller ball gauge is available. Crevice 104 is another 
example of a difficult measurement to obtain. The extended 
jaw inner/outer diameter and length measuring 62 and 
extended jaw 90° inner/outer diameter and length measuring 
68 comprise protrusions that are capable of accessing difficult 
to reach crevices, e.g. crevice 104. The protrusion could be 
used to measure distance 106, as well as distance 108. An 
operator could insert the protrusions of tip 62 or 68, rotate the 
protrusions so that they contact the innermost wall of crevice 
104, and collapse the device so that distance 108 can be 
ascertained. 

Referring now to FIG. 5, a depiction of the preferred 
engagement of the replacement tips with the replacement tip 
receiver 50 is shown. Each replacement tip may comprise at 
least one locating pin 58 that may assist in the alignment of 
the replacement tip with the replacement tip receiver 50. The 
locating pin 58 of the replacement tip, when properly aligned, 
may fit into one or more locating holes 54 of the replacement 
tip receiver 50. The replacement tip receiver 50 and replace 
ment tip may include other features that assist in alignment of 
the replacement tip with the replacement tip receiver 50, such 
as the groove depicted on the replacement tip receiver 50 and 
the corresponding protrusion on the replacement tips (see 
FIGS. 5-13). After properly positioning the replacement tip 
with the replacement tip receiver 50, one or more screw holes 
53 and one or more threaded screw holes 56 may be aligned to 
receive one or more tip mounting screws 52 to removably 
affix the replacement tip with the replacement tip receiver 50. 

Referring now to FIGS. 6A, 6B, 6C, and 7-12, various 
embodiments of replacement tips are depicted, each of which 
may be used with the device to measure various types of 
distances, including but not limited to inner groove diameter, 
outer groove diameter, inner or outer part length or diameter, 
and face groove diameter. These varying tips may allow the 
device to access and measure distances that may not normally 
be accessible to a device without such versatility. 

Referring now to FIGS. 6A, 6B, and 6C, an embodiment of 
a solid point inner diametermeasuring tip 60 is depicted. FIG. 
6A shows a front view of the replacement tip 60, detailing the 
preferred positions of the threaded screw holes 56 and the 
locating pin 58. The locating pin 58 may be positioned 
between the threaded screw holes 56, but this particular 
arrangement is not required. FIG. 6B shows a side view 
depicting the locating pin 58 as a protrusion on the front face 
of the replacement tip 60. The locating pin 58 may be various 
lengths, but the length should relate in some way to the 
measurements of the locating hole 54 in the replacement tip 
receiver 50. FIG. 6C shows a back view of the replacement tip 
60. Preferably, the threaded screw holes 56 pass all the way 
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through the replacement tip 60, as depicted, such that the tip 
mounting screws 52 need not be a particular length. The back 
and front faces of the variety of replacement tip embodiments 
may be substantially similar, while the tip portion of the 
replacement tip embodiments may vary in order to allow the 
operator to measure various types of distances. The replace 
ment tip 60 depicted in FIGS. 6A-C may be particularly 
useful in measuring the distance between the inside face of 
two Surfaces, such as an inner diameter. The removable 
attachment mechanism may be similar to that depicted in 
FIG. 4 

Referring now to FIG. 7, an embodiment of an extended 
jaw inner/outer diameter and length measuring tip 62 is 
depicted. A protrusion may extend perpendicular to the front 
face of the replacement tip 62. This replacement tip 62 may be 
particularly useful in measuring distance between the inner 
faces or outerfaces of an object, Such as inner or outer diam 
eter, or many other distances known to those having ordinary 
skill in the art. One or more of the dimensions of the protru 
sion may be known so that an operator may take them into 
account when determining the measurement indicated by the 
device. The rear, front, and side views may be substantially 
similar to that shown in FIGS. 6A-C, and the removable 
attachment mechanism may be similar to that depicted in 
FIG.S. 

Referring now to FIG. 8, an embodiment of a ball receiver 
tip 64 is depicted. The replacement tip 64 may comprise a 
cavity on the tip portion of replacement tip 64 that may be 
capable of receiving replacement ball gauges 66 of various 
sizes, such that the operator may choose between ball gauge 
sizes for one Suitable to his application. This replacement tip 
64 may be particularly useful for obtaining measurements at 
threads, dovetails, and tapered intersections, as well as having 
other advantages known to those having ordinary skill in the 
art. The rear, front, and side views may be substantially simi 
lar to that shown in FIGS. 6A-C, and the removable attach 
ment mechanism may be similar to that depicted in FIG. 5. 

Referring now to FIG. 9, an embodiment of an extended 
jaw 90° inner/outer diameter and length measuring tip 68 is 
depicted. A protrusion may extend in the same plane as the 
front face of the replacement tip 68, but may be perpendicular 
to the longitudinal dimension of the device. This replacement 
tip 68 may be particularly useful in measuring distance 
between the inner faces or outer faces of an object, Such as an 
inner or outer diameter, or many other distances known to 
those having ordinary skill in the art. One or more of the 
dimensions of the protrusion may be known so that an opera 
tor may take them into account when determining the mea 
surement indicated by the device. The rear, front, and side 
views may be substantially similar to that shown in FIGS. 
6A-C, and the removable attachment mechanism may be 
similar to that depicted in FIG. 5. 

Referring now to FIG. 10, an embodiment of an outer 
diameter groove extension tip 70 is depicted. A protrusion 
may extend perpendicular to the front face of the replacement 
tip 70, and a second protrusion may extend perpendicular 
from the end of the first protrusion, parallel to the front face of 
the replacement tip 70, and in the direction of the center of the 
device. This replacement tip 70 may be particularly useful in 
measuring the distance between outer faces of an objects 
grooves, threads, or other Small ruts, such as a groove on the 
outer circumference of a cylinder, or many other distances 
known to those having ordinary skill in the art. One or more 
of the dimensions of the first and second protrusions may be 
known so that an operator may take them into account when 
determining the measurement indicated by the device. The 
rear, front, and side views may be substantially similar to that 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

14 
shown in FIGS. 6A-C, and the removable attachment mecha 
nism may be similar to that depicted in FIG. 5. 

Referring now to FIG. 1, an embodiment of an inner diam 
eter groove extension tip 72 is depicted. A protrusion may 
extend perpendicular to the front face of the replacement tip 
72, and a second protrusion may extend perpendicular from 
the end of the first protrusion, parallel to the front face of the 
replacement tip 72, and in the opposite direction of the center 
of the device. This replacement tip 72 may be particularly 
useful in measuring the distance between inner faces of an 
object’s grooves, threads, or other Small ruts, such as internal 
thread on the inner circumference of a cylinder, or many other 
distances known to those having ordinary skill in the art. One 
or more of the dimensions of the first and second protrusions 
may be known so that an operator may take them into account 
when determining the measurement indicated by the device. 
The rear, front, and side views may be substantially similar to 
that shown in FIGS. 6A-C, and the removable attachment 
mechanism may be similar to that depicted in FIG. 5. 

Referring now to FIG. 12, an embodiment of a face groove 
extension tip 74 is depicted. A protrusion may extend perpen 
dicular to the front face of the replacement tip 74, and a 
second, Smaller protrusion may extend along the same plane 
from the end of the first protrusion, still perpendicular to the 
front face of the replacement tip 74. This replacement tip 74 
may be particularly useful in measuring the distance between 
an object's grooves, threads, or other Small ruts, such as a 
groove on the circular face of a cylinder, or many other 
distances known to those having ordinary skill in the art. The 
rear, front, and side views may be substantially similar to that 
shown in FIGS. 6A-C, and the removable attachment mecha 
nism may be similar to that depicted in FIG. 5. 

Referring now to FIG. 13, a range extension member 76 is 
depicted. There may be some instances where the distance to 
be measured is greater than the length of the device in its fully 
extended state. By attaching the range extension member 76 
to one or both of the replacement tip receivers 50, the operator 
may increase the functionality of the device, allowing it to 
measure greater distances. The range extension member 76 
may comprise one or more locating pins 58 and one or more 
threaded screw holes 56 capable of receiving one or more tip 
mounting screws 52 to removably attach the range extension 
member 76 to the device. The range extension member 76 
may have a replacement tip receiver end comprising one or 
more locating holes 54 and one or more screw holes 53, such 
that it may be attached to both the device and any other 
replacement tip simultaneously. The dimensions of the range 
extension member 76 may be known so that an operator may 
take them into account when determining the measurement 
indicated by the device. Multiple range extension members 
76 may be removably attached in series to one or both sides in 
order to extend the length of the device as required by the 
operator. The removable attachment mechanism may be simi 
lar to that depicted in FIG. 5. 

What is claimed as the invention is: 
1. A method for manually measuring a distance between a 

first point and a second point comprising: 
providing a device comprising: 

a first member and a second member that is positioned 
adjacent to the first member, wherein the first member 
is capable of sliding with respect to the second mem 
ber in an axial direction and wherein each of the first 
and second members is Substantially straight and has 
at least two outer longitudinal sides that are substan 
tially straight and Substantially parallel to one 
another, 
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a first replacement tip receiver at a first location between 
the two outer longitudinal sides of the first member, 
wherein a first tip can be removably coupled to the 
first member at the first location, and wherein the first 
tip includes a first tip point capable of corresponding 
to the first point of the distance to be measured: 

a second replacement tip receiver at a second location 
between the two outer longitudinal sides of the second 
member, wherein a second tip can be removably 
coupled to the second member at the second location, 
and wherein the second tip includes a second tip point 
capable of corresponding to the second point of the 
distance to be measured; and 
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point capable of corresponding to the second point of 
the distance to be measured; 

wherein at least one locating pin is positioned on and 
integral with at least one of the following: the first 
member, the second member, the first tip inner end, or 
the second tip inner end; 

wherein at least one screw is capable of being positioned 
on at least one of the following: the first member, the 
second member, a first tip inner end, or a second tip 
inner end; and 

wherein the first tip, the second tip, or both the first tip 
and the second tip comprises a tip portion that pro 
trudes substantially perpendicularly outward from the 
movement axis. 

3. A method for manually measuring a distance between a 
first point and a second point comprising: 

providing a device comprising: 
a first member and a second member that is positioned 

adjacent and substantially parallel to the first member, 
wherein the first member is capable of sliding with 

a first scale that provides a first distance measurement 
and a second scale that provides a second distance 
measurement. 

2. A method for manually measuring a distance between a 
first point and a second point comprising: 

providing a device comprising: 2O 

15 

a first member and a second member that is positioned 
adjacent and substantially parallel to the first member, 
wherein the first member is capable of sliding with 
respect to the second member along a movement axis 
in order to provide a distance measurement; and 

respect to the second member along a movement axis 
in order to provide a distance measurement; and 

a first scale that provides a first distance measurement 
and a second scale that provides a second distance 
measurement; 

25 - 

a first scale that provides a first distance measurement whi. first s EE to the first 
and a second scale that provides a second distance member at a first location such that the first tip con 
measurement: tacts the first member along the movement axis, 

wherein a first tip can be removably coupled to the first sh hip sistpuntil 
member at a first location such that the first tip con- so is 
tacts the first member along the movement axis, this al fSt FE post This tO 
wherein the first tip includes a first tip outer end and a e Iirst point of the distance to be measured; an 
first tip inner end, wherein the first tip outer end wherein a second tip can be removably coupled to the 

is . - second member at a second location such that the 
includes a first tip point capable of corresponding to second tip contacts the second member along the 
the first point of the distance to be measured; 35 p 9. 

wherein a second tip can be removably coupled to the 
second member at a second location such that the 
second tip contacts the second member along the 
movement axis, wherein the second tip includes a 
second tip outer end and a second tip inner end, 
wherein the second tip outer end includes a second tip 

movement axis, wherein the second tip includes a 
second tip outer end and a second tip inner end, 
wherein the second tip outer end includes a second tip 
point capable of corresponding to the second point of 
the distance to be measured. 
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